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REMARKS 

Claims 1-9, 11, 24-29, 31, 44-51, 53, 63, 65 and 67 have been amended. Claims 
10, 12-23, 30, 32-43, 52, 54-62, 64, 66 and 68 have been canceled. Claims 1-9, 11, 24-29, 
31, 44-51, 53, 63, 65 and 67 are currently pending in this application. 



35 U.S.C. § 102(b) 

Claims 1 and 9 stand rejected under 35 U.S.C. § 102(b) as being anticipated by 
Drug Facts and Comparisons ("DFC"). This rejection is respectfully traversed. 

As amended, independent claim 1 recites a "method of administering 
sumatriptan or a pharmaceutically acceptable salt thereof to a mammal, comprising 
spraying the oral mucosa of the mammal with a propellant free buccal spray 
composition comprising: sumatriptan or a pharmaceutically acceptable salt thereof/' 03 

m 

The DFC only refers to administering sumatriptan (or sumatriptan succinate) by ®^ 

injection or oral tablet. The DFC does not disclose a method "of administering 

sumatriptan or a pharmaceutically acceptable salt thereof to a mammal, comprising j= 

> 

spraying the oral mucosa of the mammal with a propellant free buccal spray" as recited 10 
by independent claim 1. Thus, the DFC does not disclose all limitations of independent ^ 

o 

claim 1 or of dependent claim 9. For these reasons, Applicant respectfully requests O 
withdrawal of this rejection. 



35 U.S.C. § 103(a) 

Claims 1-11, 24-31, 44-53, 63, 65 and 67 stand rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Deihl (WO 9413280) in view of Fassberg et al. (EP 0656206) 
in further view of Kanios et al. (U.S. Patent No. 5,719,197) or Drug Facts and 
Comparisons ("DFC"). This rejection is respectfully traversed. 
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Independent claims 1, 24, 44 and 45 recite methods of administering 
sumatriptan or a pharmaceutically acceptable salt thereof to a mammal, comprising 
spraying the oral mucosa of the mammal with a buccal spray composition comprising: 
sumatriptan or a pharmaceutically acceptable salt thereof and a polar and/or non-polar 
solvent between 30 and 99.69 weight percent. 

The Office Action asserts that Deihl provides "general teachings of 
formulations for buccal mucosal administration" (Office Action at 5-6). The Office 
Action acknowledges, as it must, that Deihl fails to disclose sumatriptan, and also fails 
to disclose the use of the presently claimed solvents or amounts, including 
polyethylene glycol or non-polar solvents. 

Based on the alleged " general teaching" of Deihl, the Office Action asserts 
that it would have been obvious to "have looked in the art for other specific solvents 
suitable for spray formulations of liquid carriers, as taught by Fassberg et al., with 
reasonable expectations of successfully preparing suitable formulations for various 
therapies." (Office Action at 6). Because Fassberg et al. also fails to disclose or suggest 
sumatriptan, the Office Action relies on the lists of drugs set forth in DFC and Kanios, 
and asserts that "it is obvious to one of ordinary skill in the art to have substituted any 
suitable active agent for the analgesics of Delhi's buccal spray formulations as. . .taught 
by Kanios et al. or [the DFC]." (Office Action at 6, emphasis added). 

Thus, the Office Action is premised on the PTO's reading of Deihl as a 
general teaching from which one may allegedly extrapolate to multiple other solvents 
and amounts, and to other pharmaceutically active agents, and do so with a reasonable 
expectation of success. Remarkably, this reasoning is based on Fassberg et al., which is 
not directed to propellant-free sprays as claimed, and on Kanios and/or DFC, which are 
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not directed to buccal sprays at all. Aside from the shortcomings of these secondary 
references, Deihl itself is far from a general teaching of buccal sprays from which one of 
ordinary skill at the time of the present invention would have expected much of 
anything at all, much less that one of ordinary skill would have been motivated to 
modify Deihl to achieve the presently claimed methods for administering sumatriptan. 

More specifically, at the time of the present invention, Deihl would not have 
been considered a credible or relevant teaching and, for the reasons discussed below, 
would not have been relied upon in any capacity by those skilled in the art at the time 
that the present invention was made. Deihl purports to teach a sprayable analgesic 
composition where an analgesic is capable of being absorbed into the bloodstream 
through the buccal mucosa. Delhi's composition includes ibuprofen or acetaminophen 
and aqueous ethanol. Deihl states that for treatment of a headache, a patient sprays 
four measured sprays into the mouth. Each spray is 50 microliters and contains 1 
milligram of acetaminophen or ibuprofen. This treatment is repeated once after five 
minutes. That is, Deihl teaches a total dose of 4-8 milligrams of acetaminophen or 
ibuprofen. Deihl at 5. 

Even assuming 100 percent bioavailability, those of ordinary skill in the art 
would readily appreciate that a 4-8 milligram dose of acetaminophen or ibuprofen is 
not even remotely therapeutically effective. According to GOODMAN AND Gilman'S The 
Pharmacological Basis of Therapeutics, 10th ed v the oral dosage for acetaminophen 
is 320 to 1000 milligrams for adults and 40 to 480 milligrams for children with about 
88% bioavailability. For ibuprofen the oral dosage for adults is 400 milligrams for mild 
pain to as much as 3200 milligrams for arthritis, with about 80% bioavailability. Thus, 
even assuming 100% bioavailability, a patient receiving Delhi's formulation would 
receive only 4-8 milligrams of active agent, a tiny fraction of what is required for any 
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therapeutic effect. A patient would need to administer a completely unworkable 
number of spray activations of Deihl' s formulation to realize any potential therapeutic 
effect, but by that point the volume and fluid sprayed would be so great as to result in 
swallowing and thus avoid mucosal absorption. Therefore, one of ordinary skill in the 
art would have readily appreciated that Deihl' s spray composition and method is 
unworkable and ineffective. 

One of ordinary skill in the art would also have appreciated that Deihl's 
ineffective, unworkable spray teachings were quite consistent with the state of the art at 
the time the present invention was made. Those skilled in the art generally perceived 
buccal administration as an ineffective and unworkable delivery method. For example, 
Remington: The Science and Practice of Pharmacy, 19th ed. (1995) at 710, states that 
"when only small amounts of drugs are required to gain access to the blood, the buccal 
route may be satisfactory, providing the physicochemical prerequisites for absorption 
by this route are present in the drug and dosage form. Only a few drugs may be given 
successfully by this route / 7 (emphasis added) 

This well accepted view of buccal administration is based in part on the belief 
that the relatively rapid clearing of the mouth by swallowing limited the buccal 
absorption phase to between about 5-10 minutes. Therefore, it was understood that the 
amount of drug delivered would be very small causing the blood plasma levels of dugs 
administered buccally to rise slowly. Thus, buccal administration was generally 
disfavored and thought to be an ineffective and unworkable delivery method. 
Consequently, the disclosure of Deihl itself, as well as the general understanding in the 
art, were completely inconsistent with the Office Action's assertions and reasoning that 
Deihl provides a general teaching from which one of ordinary skill would have been 
motivated to extrapolate to diverse pharmaceutical actives and solvents, much less to 
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do so with any expectation of success in treating migraine via transmucosal absorption 
of sumatriptan via buccal spray administration. 

In addition, Fassberg et al. relates to an inhalation aerosol, which is a 
propellant-containing spray or powder formulation for oral and/or nasal 
administration. Fassberg et al. does not disclose or suggest any propellant-free method 
for the delivery of an active agent by spraying the buccal mucosa of a mammal. 
Fassberg et al. clearly does not teach or suggest that buccal administration of any 
actives, much less sumatriptan, is generally effective. 

According to the PTO, it would have been obvious to modify Diehl with the 
solvents disclosed by Fassberg et al. (Office Action at 4.) To the contrary, one of 
ordinary skill would not have used the Fassberg et al. solvents to modify the 
formulations of Diehl, because Fassberg et al. explains that the solvents used in its 
inhalation formulations are only present to facilitate the propellant. Diehl has no 
propellant and the present claims exclude propellants. Accordingly, one of ordinary 
skill in the art would not have been motivated to modify Diehl with the teachings of 
Fassberg et al., for this additional reason. 

Likewise, one of ordinary skill in the art would not have been motivated to 
modify Diehl with the teachings of Kanios et al. to achieve the compositions and 
methods recited by the presently pending claims. Kanios et al. refers to an intermediate 
composition that is made into a "finished dosage form" by applying a flexible backing 
which further defines the size and shape of the finished dosage form, which is, among 
other things, occlusive to water permeation in vivo. Kanios et al. is entirely unrelated 
to a buccal spray method for transmucosal administration. 
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Similarly, one of ordinary skill in the art would not have been motivated to 
modify Diehl with the DFC to achieve the methods recited by the presently amended 
claims. The DFC is cited for teaching that sumatriptan is used for treating migraines, 
and is unrelated to any buccal spray method for transmucosal administration. In fact, 
the DFC states that sumatriptan is administered by injection or oral tablet. 

For at least these reasons, Applicant respectfully requests that this § 103 
rejection be withdrawn. 

Claims 1-11, 24-31, 44-53, 63, 65 and 67 stand rejected under 35 U.S.C § 103(a) 
as being unpatentable over Fu et al. (WO 9303751) in view of Drug Facts and 
Comparisons ("DFC"). This rejection is respectfully traversed. 

Like Deihl, the Office Action uses Fu et al. as a general teaching from which 
one of ordinary skill could have allegedly extrapolated to any other pharmaceutical 
active, and have done so with an expectation of success, based on "the general 
teachings of formulations for buccal mucosal administration of Fu et al/' (Office action 
at 7). Again, the Office Action is mistaken, as Fu et al. is anything but a general 
teaching that would have motivated one of ordinary skill to look to the DFC with any 
expectation of success, and the general state of the art at the time of the present 
invention was to the contrary (as discussed above, citing Remington). 

Fu et al. refer to compositions for the sublingual delivery of specific 
polypeptides that are normally degraded upon oral administration. Fu et al. is directed 
to the administration of polypeptides that can not be ingested. These polypeptides are 
very limited in scope. Fu et al. only present examples of formulations containing 
leuprolide acetate and deslorelin acetate, which is closely related to leuprolide acetate. 
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At most, Fu et al. establish that buccal administration can be used for specific 
polypeptides and only when a permeation enhancer is employed. See e.g., Fu et al. at 
10-12 (showing low bioavailability for exemplary formulations, less than 25% 
bioavailability for all but one formulation). This underscores the general state of the art 
regarding the problem with buccal delivery as described by Remington. 

The examples provided by Fu et al. are limited to two closely related 
polypeptides that can not be administered by oral ingestion. Thus, Fu et al. would not 
have been viewed as a general teaching for successful buccal administration of a variety 
of pharmaceutical actives. Moreover, unlike Fu et al/s actives, the presently claimed 
sumatriptan can be successfully administered by oral tablet. Therefore, one of ordinary 
skill in the art would not have been motivated to modify Fu et al. with any of the 
pharmaceutical actives of the DFC, as stated in the Office Action, or expect that such a 
combination would have been effective for treating migraines when buccally 
administered, as recited by Applicant's claims (see, e.g., claims 63, 65 and 67). For at 
least these reasons, Applicant respectfully requests that this rejection be withdrawn. 



Double Patenting 

Claims 1-11, 24-31, 44-53, 63, 65 and 67 are provisionally rejected over claims 
of several co-pending applications. As the claims of the present application, as well as 
those of the co-pending applications are subject to change, Applicant respectfully 
requests that the provisional rejections be held in abeyance until such time as this or a 
co-pending application is in a condition for allowance. 
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In view of the above, Applicant believes the pending application is in 
condition for allowance. If the Examiner should believe that anything further may be 
required to place this application in even better form for allowance, she is cordially 
invited to telephone the Applicant's undersigned representative. 



Dated: November 17, 2006 




James W. Brady, Jr. 

Registration No.: 32,115 
Elizabeth Parsons 

Registration No. 52, 499 
DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorneys for Applicant 



Enclosure: (1) 



15 



DSMDB-2174197v01 



19th 

EDITION 



1 

5 



ft' 



CD 

$ 
I. 



to 

I 

o 

5 



o 



cr 

DJ 



Remington: 
Practice of 



5 

3 



s s 



C 

in] 

o ' 

3 



in 

10 

i 

m 

o 
o 

3 



ALFONSO R GENNARO 

Chairman of the Editorial Board 
and Editor 



I 



JJDERSCHMIDT & PRRTNERI 



The Science 
Pharmacy 

f 



1995 



MACK PUBLISHING COMPANY 
Eastoru.Reim§ylvMa 1 804 £ . 



1 



3 



CO . 

s . 

I 

a. 



Entered accusing to Act of Congress, in the year lSflB by Joseph P fieralngton, 
in the Office or the Upmrtan of Congress, ax Washington DC 

Copyright 1889, 1 994, JfiOB, 1907, 19 17, by Joseph Pfiemington 

Copyrighted, 1936, by the Joseph P Remind Estate 

CopyrlBhU048, l951,byTh*PW^ 

Copyright 1950, i960, 1965, 1970, 1976, 19B0, 19S5, 1990, 1995 t by11tf>PhlladerpWaCoUegfiof 
Pharmacy and Science 



AURigtU* Reserved 



6 



Library of Congress Catalog Card No. 60-63334 
ISBN 0-9 12734.04-3 



CO 

I 



3 



ustf ofstrWtM7*lJermulasJirom USANand the USP Dictionary of Drug Names is by 
permission o/ftu? KSP ConupnjrtOTt TTie Cbw^ion is not rexpoflsiblejbr my inaccuracy 
contained t&rviTL 

Noncs^TMs text i* not intended to represent, nor shall it be interpreted to be, the equivalent 
of or q substitute for the cfficfal United States Pharmacopeia (VSP) and/ or the National 
Formvlpry (Nf)Jnthe event of any difference or dUcrepancy between the current official 
USPorNFstmutards of strength, quality, purity, packaging and labeling Jbrc^ge and 
representations cfthemherevn, the context and effect of the official compendia shall prevail. 



frrnteAmttbo United States of America by the Macfc firinttngGompann Boston, Pmnsyiwxnia » . < » ^eys «_ •. 



710 CHAPTER 41 



Ta i,l $ inflates of Entry of Drugs In CSF and the Degrees of ionization of Drugs atpM 7.4 7 
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^0,0001 
0.OQ05 * 0,00000 
0 T 001 ±0,0001 
0 r 0Q6 £ 0.0004 
o.oai * 0.0016 

. 0.076 ± 0.0061 

0.026 & 0.0023 

* 0.061 
0.17 * 0.014 
0.25 * 0 030 
0.40 ± 0.042 

0,008*0-0002 
0,12 * Q.013 

0.012 ±0.0010 



• The dlflOTclTUton constant of both odds and bases is expressed as th& pK.; xhe regatta logarithm of xhc wldlc d)aaactaUon consent. 
SuIIaguanldlr* has a veiy weakly addle group (pX» > 10) and two v«y weakly basic groups (pK, 2.76 and 0,6), Consequently, tho compound b 
almost completely und|*40clAted at pH 7,4. 



for all practical purposed, only the un»lonlzed form id said to 
pass through the membrane, This has become known as the 
principle qfnanipnic diffusion. 

This principle I? the reason that only the concentrations of 
the un-ionized form of the barbiturates are plotted in Fig 9. 

for the purpose of further illustrating the principle, Table 1 
la provided. 7 En (he table, the permeability constants for 
penetration Into the cerebral spinal fluid of rata are higher for 
un-lonized drugs than for ionised ones. The apparent excep- 
tions— barbital, sulfaguanldlne and acetylamlnoantipyrine— 



may be explained by the riipolarjiy of the un-ioniaed molecules. 
With barbital, the two lipophilic ethyl groups are too small to 
compensate for the considerable dlpolartty of the un-ionized 
barbituric add rtn# also it may be seen that barbital Is appre- 
ciably ionize d, which contributes to the relatively small perme- 
ability constant Sulfaguanidine and acetylaminoantlpyrtoe 
are both very polar molecules, Meca^nytamlne also might be 
considered an exception, since it a^ows a modest permeabil- 
ity even though strongly ionised; there la no dipolarity In 
mecamylamlne except in the amino group, 



Absorption of Drugs 



Absorption la the process of movement of a drug from the 
site of application Into the extracellular compartment of the 
body. Inasmuch as there is a great similarity among the 
various membranes that a drug may pass through in order to 
gain access to the extracellular fluid, it might be expected that 
the particular site of application (or route) would make little 
difference to (he successful absorption of the drug. In actual 
fact, it makes a great deal of difference; many factors, other 
than the structure and composition of the membrane, deter- 
mine the ease with which a drug Is absorbed. These factors 
are discussed In the following sections, along with an account 
of the ways that drug formulations may he manipulated to 
altar the ability of adrugto be absorbed readily. 

Routes of Administration 

Drugs may be administered by many different routes. The 
various routes include oral, rectal, sublingual or buccal, paren- 
teral, Inhalation and topical The choice of a route depends 
upon both convenience and necessity. 

Oral Route— This is obviously the most convenient route 
for access to the systemic circulation, providing that various 
factors do not militate against this route. Oral administra- 
tion does not always give rise to sufficiently high plasma 
concentrations to be effective; some drugs are absorbed unpre- 
dictably or erratically; patients occasionally have an absorp- 
tion malfunction. Drugs may not be given by mouth to pa- 
tients with gastrointestinal intolerance, or who are in 
preparation for anesthesia or who have had gastrointestinal 
surgery. Oral administration also is precluded in coma. 

Rectal Eonte— Drugs that ordinarily are administered by 
the oral route usually can he atoinistered by injection or by 
' the aterna^ 



into the rectum or lower intestine. mji regard to the latter, 
rectal suppositories or retention enemas formerly were used 
quite frequently) hut their popularity has abated somewhat, 
owing to improvements, in parenteral preparations. 
Nevertheless, they continue to be valid and, sometimes, very 
important ways of admmiatering a drug; especially in pediafr 
rica and geriatrics. In Fig W the avadapilijy pf a drug by 
retention enema may be compared with that fcy the intrave- 
nous and oral route and rectal suppository administration. It 
la apparent that the retention enema may be a very satisfac- 
tory means of administration but that rectal suppositories may 
be inadequate where rapid absorption and high plasma levels 
are required. The Illustration is not intended to lead the 
reader to the conclusion that a retention enema always will 
give more prompt and higher blood levels than the oral route, 
for converse, findings for the same drug have been reported, 0 
but, rather, to show that the retention enema may offer a 
useful substitute for tho oral route. 

Sublingual or Buccal goutc— Even though an adequate 
plasma concentration eventually may.be achievable by the 
oral route, it may rise much too slowly for use In some situ* 
tlons where a rapid response la desired. In such situations 
parenteral therapy usually is indicated. However, the par 
tientswithanglnapectorisrnay get quite prompt relief from an 
acute attack by the sublrngwl or buccal administration of 
nitroglycerin, so that parenteral administration may be 
avoided. When only small amounts of drugs are required to 
gain access to the blood, the buccal route may be very satisfac- 
tory, providing the phyalcochemlcal prerequisites for absorp- 
tion by this route are present In the drug and dosage form. 
Only a few drugs may be given successfully by this route. 

Parenteral Routes — These routes, by definition, include 
aivyroute*btner 1 than the oral^stromte^nnal (enftr^'tratf; 
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BIOAVAILABILITY OF SUBLINGUAL ERGOTAMINE 



Sihlirtinial eTgoUmin* has been used <or years injhe 
ncuniant of miorftinc attacks without : any proof of hs 
dfcctlveness. In a doublc-oUnd clinical trial no 
difference in relief was found between suotingireJ 
trgotamine and placebo (Crooks a at » IW4)- 
SknilaHy, a study on the buccal «borp(lon of ergo- 
fjunine rndlcated Aat i' is unlikely Ihr theraoeutlcnlly 
Dscfo) amounts of drug to be absorbed across the 
buccal membrane (Sumertend et a/., 1974). 

In control Wnwrfl»l)ln anonblind crossover 
oudy with finger-plettiyimognipby fonnd that the 
pcrlpfreml vasgcopstriewry effect of erjotamtne was 
equal qfter 0.25 mg Uitrantaseularly or % nui SBhlin- 
ftsmlly. and significantly different trom sublingual 
uleccbo. The two terms at those dofteashould thosbe 
equally cffccoVe in migraine. With a high per* 
fomance liquid chromatographic (b.p.1f .) as^r wr 
tr^ttmlne» a detection level of 0.J ng/ml in 
ptama (Edlund, 1981), we have Investigated several 
**minktratlon forms of the drug. The resula for «ub- 
Iftpnl crgotamf ne are reported as they cast serious 
Mn on the equipotency of sublingual and intra- 
muscular forms of ergotamine. 

Pour volunteers (medical personnel, nnn- 



migraineurs) kept a sublingual ^blet of * m ^ tt ^ y 
ta.mirte tannue (Lingrwne* . Winthrop) under the 
tongue until dissolved. Blood w«i drawn after 5, 10» 
20, 30, 60. 90 and \7{\ min, The samptai were Imme- 
diately oentrifuged and Kept deep froeen until 
analysed by the h-P-U, method. Bigotaminn above 
rhe dritectwn level waa not fewnd In any o* the 
xamples, Then the procedure was repeated In the 
tame volunteers wjth another batch, of 
Mngraine® . A^ain no ergotaiplne cou W be detected. 
The.rnanufacturer informed us that borii batches of 
lingraine* were more than 2 yearn before tftdr 
expiry date- For corriparteofl we selected -i migraine 
paaanta. who during the aarne period had tfwtr 
plasma levela of ergotamine determined wfth h.p.U. 
after 0-3 trig ergotamine tartrate^u leg body weight 
intxanuiacularty. The mean and range of ergo^crune 
levels in ngAnl plasma were after 30 min; f),y6 
(0-48-1 .41). «f*r W min: 0»W (fiSHJO) and after 
12Q min; 0,57 (0^3-a7| ) f Even corrected toa dw of U 
0.25 mg the plasma level? of ergotamine are dearly 
above the detection level of Or I ng/ml. 

These remits were not obtained; In a regular cross- 
over atudy. However, the dfcerepancy m pfasrna 
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tone is low (Marshall n uL 1987: Hand and Lands. 1982). 
Further, acetaminophen docs nm inhibit neutrophil activation as 
do other NSAlDs (Ahrainaon and vVejssmann. 1989). 

Single or repeated therapeutic doses of acetaminophen have 
no effect on the cardiovascular and respiratory systems, Acid- 
base changes do nm occur, nor docs the drug produce the gastric 
irritaLion, erosion, or hleeding thai may occur after administra- 
tion of salicylates. Acetaminophen has no effects on platelets* 
bleeding time, or the excretion of uric acid. 

Pharmacokinetics and Metabolism. Acetaminophen is rapidly 
and almost completely absorbed from the gastrointestinal tract. 
The concentration in plasma reaches a peak in 30 to 60 min- 
ute*, And the half-life in plasma is about 2 hours after thera- 
peutic doses. Acetaminophen is relatively uniformly distributed 
throughout most body fluids. Binding of the drug to plasma pro- 
teins is variable; only 20% to 50% may be bound at the concen- 
trations encountered during acute intoxication. After therapeutic 
doses. 90% to 100% of the drug may be recovered in the urine 
within the first day. primarily after hepatic conjugation with glu- 
curonic acid (about 60%), sulfuric acid (about 35%), or cysteine 
(about 3%); small amounts of hydroxylated and deacetyfated 
metabolites also have been detected. Children have less capacity 
for glucuronidqtion of the drug than do adults. A small propor- 
tion of acetaminophen undergoes cytochrome P450-mediated 
tf-hydroxylation to form /V-acelyl-benzcK|uinoneiminc, a highly 
reactive intermediate. This metabolite normally reacts with 
sujfhydryl groups in glutathione. However, after ingestion of 
large doses of acetaminophen, the metabolite is formed in amounts 
sufficient to deplete hepatic glutathione (.tee below). 

Therapeutic Uses, Acetaminophen is a suitable substitute for 
aspirin for analgesic or antipyretic uses; it is particularly valu- 
able for patients in whom aspirin is comraindicated {e.g., those 
with peptic ulcer) or when the prolongation of bleeding time 
caused by aspirin would bo a disadvantage. The conventional 
oral dose of acetaminophen is 325 to 1000 mg (650 mg rec- 
(ally); the total daily dose should not exceed 4000 mg. For 
children, the single dose is 40 to 480 mg, depending upon age 
and weight; no more than five doses should be administered in 
24 hours. A dose of 10 mg/kg also may be used. 

Tbxie Effects, In recommended therapeutic dosage, acetamin- 
ophen usually is well tolerated. Skin rash and other allergic re- 
actions occur occasionally. The rash is usually erythematous or 
urticarial, but sometimes it is more serious and may be accom- 
panied by drug fever and mucosal lesions. Patients who show 
hypersensitivity reactions to the salicylates only rarely exhibit 
sensitivity to acetaminophen. In a few isolated cases, the use of 
acetaminophen has been associated with neutropenia, thrombo- 
cytopenia, and pancytopenia, 

The most serious adverse effect of acute overdosage of 
acetaminophen is a dose^dependenc, potentially fatal hepatic 
necrosis {see Thomas, 1993). Renal tubular necrosis and hypo- 
glycemic coma also may occur The mechanism by which over- 
dosage with acetaminophen leads to hepatocellular injury and 
death involves its conversion to a toxic reactive metabolite (see 
also Chapter 4), Minor pathways of acetaminophen elimination 
Ore via conjugation with glucuronide and sulfate. The major 
pathway of metabolism is via cytochrome P450s to the inter- 
mediate, yV-acetyl-pdra-benioquinOnjmino, which is very e!ec- 



trophilic. Under normal circumstances, this intermedia 
inated by conjugation with glutathione (GSH) and Z. 
mciabojized to a mcrcapiuric acid and excreted intoS 
However, in the setting of ucctaminophen overdo^ j 
lular levels of GSH fcecome depleted. Two conscqu 
as result of depiction of GSH. Since GSH is an imp., 
in antioxidant defense, hepamcytes, are rendered highfol! 
b|c to oxidant injury. Depletion of GSH also allows fc] 
intermediate to bind covalcmly to cell macromolccuk 
to dysfunction of enzymatic systems. 

Hepatotoxicity, In adults, hepatotoxicity may occur 
gestion of a single (Jose pf 10 to 15 g (150 to 250 ji 
acetaminophen; doses of 20 to 25 g or more arc potem 
tnl. Alcoholics can have- hepatotoxicity with much low< 
even with doses in the therapeutic range. The mecba 
this effect i$ discussed above (see aha Chapter 4)71(3 
that occur during the first 2 days of acute poisoning j 
amjnophen may not reflect the potential seriousness of Uj 
icaiion. Nausea, vomiting, anorexia, diaphoresis, and aty 
pain occur during the initial 24 hours and may pers* 
week or more. Clinical indications of hepatic damage^ 
manifest within 2 to 4 days of ingestion of toxic doses' 
aminotransferases are elevated (sometimes markedly j 
the concentration of bilirubin in plasma may be tncrq 
addition, the prothrombin time is prolonged. Perhaps | 
poisoned patients who t)o not receive specifio treatment 
severe liver damage; of these, 10% to 20% eventually] 
hepatic failure. Acute renal failure also occurs in some j 
Biopsy of the liver reveals centri lobular necrosis with 
of the periportal area. In nonfatal coses, the hepatic 
reversible over a period of weeks or months. m '• 

Severe liver damage (with levels of aspartate aroiit ; 
fera.se activity in excess Qf 1 000 IU per liter of plasma) ocj 
90% of patients with plasma concentrations of acetanun j 
greater than 300 jig/ml at 4 hours or 45 tfg/ml at li » 
after the ingestion of the drug. Minimal hepatic damage ! 
anticipated when the drug concentration is less than I2jh { 
at 4 hours or 30 Atg/rnj at 12 hours after ingestion. 11 ] 
tentta| severity of hepatic necrosis also can be 'predicted • 
the half-life of acetaminophen observed in the patient;; ' 
greater than 4 hours imply that necrosis will occur, whfle^ ' 
greater than 12 hours suggest that hepatic coma is Ukdj . 
nomogram provided in Figure 27-2 relates tho plasma !e\ . 
acetaminophen and time after ingestion to the predicted se 
of liver injury (w Rumack ei oL 1981). 

Early diagnosis is vjta] in the treatment of overt* 
acetaminophen, and methods are available for the rapid 
nation of concentrations qf the drug in plasm?. However, 
should not be delayed while awaiting laboratory results^ 
history suggests a significant overdosage, Vigorous suppt 
therapy is essential when intoxication is severe. Gastric U 
should be performed in all cases, preferably within 4 hou 
the ingestion. ' ^ 

The principal amitjotaj treatment is the administatij 
sulfhydryl compounds, which probably act, in part> by rcpta 
ing hepatic stores of glutathione, ^-acetylcysteine (MUCCW 
mucosil) is effective when given orally or intravenousrjj 
intravenous form is available in Europe, where it is cousic 
the treatment of choice. When given orally, the /V-ocetyJcyq 
solution (which has a foul smell and taste) is diluted with j 
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li' ui Hn.o is creaier. It «s available for sale with- 

F Cflfc man most of the other structurally and 
W!„Cs?mKilts, making mice-daily adminis- 
E SS drug also is available without 
Anon or i J"™" . s ^ Qxaprozin also has a 

|K of these drugs are shown in Figure 27-3. 
LrmacologM Properties. The pharmacodynamic 

JESS* All are effective cyclooxygenase inhibitors. 
Cr«h=re is considerable variation in the r potency 
Kample, naproxen is approximately « 
Ethan aspirin, while ibuprofen. fenoprofen, and as- 
Eare roughly equipotent as cyclooxygenase mh,b.««s. 
{K oflhese a B U alter platelet function and prolong 
IteL tbne. and it should be assumed that any P at.en 
\SR nEant of aspirin also will experience a sever 
faction after administration of one of these d™ s s Some 
|Se propionic acid derivatives have prominent nh b,t«y 
Sts on leukocyte function; naproxen is parnculax y £ 
itentin this regard. While the compounds do vary in ^ 
Eth is not of obvious clinical significance. Al 
&e antiinflammatory agents in various expenrnenu 
lanimal models of inflammation; al have useful annin 
liammatory. analgesic, and antipyretic 
IhainBs Although all of these compounds can cause gastric 
l Sy^nts. these are usually less severe than with 

| BP Ti S difficult to find data on which to base a phonal 
Lice among the members of the propionic acid d^v ^ 

if in fact one can be made. 
km cUnical studies that compared the activit o ^sev- 
>l members of this group, patients preferred naproxen 
\torms of analgesia and relief of morning stiffness («« 



Huskisson, in Symposium. 1983a; Ha, ami JJJwjJ 
1984), With regard to side effects, naproxen 

oler ted, followed by ibuprofen and fenoprofen. _The* 
was considerable Inpatient var.at.on .n the pieferena 
far a single drug and also between me des.gnat.ons o 
£ oeTt 1 theiorst dnig. iWWwf* it is probaW 

moossible to predict a priori which drug will be mos 

50% of patients with rheumatoid arthritis probably _wi 
achieve Equate symptom^ relief from the use of on 
or another of the propionic acid derivatives, and i manj c r 
Sals favor their use instead of aspirin in such patients. 

prug Interactions. The potential adverse dnj ! inter* 
rto™ of particular concern with propiome acd denvanv, 

from their high degree of lading 
plasma. However, the propionic acid derivative do n 
Ster the effects of the oral hypoglycemic drugs or w. 
ferin Nevertheless, the physician should be P*P»* d 
Sst the dosage of warfarin because ^wjv 
platelet function and may cause gastrointestinal lesions 

Ibuprofen 
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